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This Conservation Assessment was prepared to compile the published and unpublished information on the
hyporheic habitat and associated rare animals speciesin the Hoosier National Forest. It does not
represent a management decision by the U.S. Forest Service.

Though the best scientific information available was used and subject experts were consulted in
preparation of this document, it is expected that new information will arise. Inthe spirit of continuous
learning and adaptive management, if you have information that will assist in conserving the subject
community and associated taxa, please contact the Eastern Region of the Forest Service Threatened and
Endangered Species Program at 310 Wisconsin Avenue, Milwaukee, Wisconsin 53203.
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EXECUTIVE SUMMARY

The purpose of this document is to provide the background information necessary to
prepare a Conservation Strategy, which will include management actions to conserve the
hyporheic communities.

DESCRIPTION OF HABITATSAND COMMUNITY

Three kinds of noncave subterranean groundwater habitats occur in Indiana that are
being termed here as: (1) epikarstic — shallow aquifers that occur at the limestone/soil or
limestone/sandstone contact; (2) interstitial — water that occurs in the interstices of
unconsolidated deposits such as alluvium or till, not related to karst; and (3) hyporheic —
water that occurs under, or perhaps to the side of (parafluvial) surface stream channels,
not related to karst.

The hyporheic habitat concerned here consists of groundwaters flowing through
interstitial pore spaces in unconsolidated sediments that form the bottom and sidesof
stream channels. Put more ssimply, thisis the groundwater that flows through sand and
gravel beds below the visible parts of streams. The subterranean animals that inhabit
such interstices may be termed phreatobites.

In Indiana a hyporheic habitat sampled from a gravel bar along the Blue River with a
Bou-Rouche pump has demonstrated an extraordinary faunaincluding the following
obligate subterranean organisms:. snail Fontigens cryptica, copepod Diacyclops
undescribed species (yeatmani group), isopod Caecidotea jordani, amphipod Crangonyx
packardi and a bathynellid new to science that remains undescribed. All of these white,
eyeless organisms were found at a depth of about one meter below a very ordinary
appearing gravel bar.

ENVIRONMENTAL CONDITIONS

Camacho (1992) defined characteristics for the phreatic environment:

(1) Sediment grain size — The size of the constituent particles establishes the porosity
of the habitat and is the limiting factor as to what kinds of animals can exist in the
interstices. At some point there is a minimum threshold below which the poresin
the sediment are too small to accommodate animals.

(2) Light—According to Pennak (1950) all light disappears with 10 centimeters of
the surface. Thus no plant life occurs in the habitat and the animals present in this
environment have morphological adaptations similar to animals living in caves.

(3) Water flow rate—Phreatic water flow is not static, there being an interplay
between surface and subsurface waters. The current is also dependent upon the
size of the sediment grains (determining porosity), the heterogeneity of the
sediment, and the degree of compaction. Angelier (1962) stated that flow velocity
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decreased with increasing depth, as vertica movement decreases and laminar
flow increases.

(4) Temperature—Surface waters respond to environmental changes on a constant
basis. The temperature of the underlying groundwater is a function of the
temperature of the surface water supplying it. However, the effect of surface
temperature decreases with depth underground and in the deepest groundwater
layers the temperature is practically constant and independent of daily or seasonal
fluctuations.

(5) Dissolved oxygen—Of the many who have studied the oxygenation of phreatic
groundwaters, there is no consensus as to how the constraining factors
determining dissolved oxygen levels work. In genera dissolved oxygenisa
function of temperature. The concentration varies with depth and permeability of
the sediment and the rate at which it is being renewed.

(6) Dissolved solids—The level of dissolved solids which determines pH, alkalinity,
etc. is determined by the chemical nature of the ground through which the water is
flowing, and varies tremendously from site to Site.

(7) Organic matter—Organic matter is abundant on the surface and decreases with
depth into the ground. The presence of decomposing organic matter determines
the level of reduction in the environment, thus affecting dissolved oxygen levels.
Evidence indicates that due to the contained nature of the habitat, organics persist
in phreatic groundwaters significantly longer than in free flowing waters
characteristic of surface streams.

CURRENT COMMUNITY CONDITION, DISTRIBUTION AND
ABUNDANCE

In the Hoosier National Forest hyporheic communities remain basically undetected,
although they are certainly present.

REGIONAL FORESTER SENSITIVE SPECIES

At present there are no species listed as Regional Forester Sensitive Species from
hyporheic habitats on the Hoosier National Forest.

POTENTIAL THREATS

Due to the close proximity to the surface hyporheic aquifers are particularly susceptible
to contaminants from both the overlying stream and parafluvial flow. Potentia
contaminants include (1) sewage or fecal contamination, including sewage plant effluent,
septic field waste, campground outhouses, feedlots, grazing pastures or any other source
of human or animal waste (Harvey and Skeleton, 1968; Quinlan and Rowe, 1977, 1978;
Lewis, 1993; Panno, et a. 1996, 1997, 1998); (2) pesticides or herbicides used for crops,
livestock, trails, roads or other applications; fertilizers used for crops or lawns (Keith and
Poulson, 1981; Panno, et al. 1998); (3) hazardous material introductions via accidental
spills or deliberate dumping, including road salting (Quinlan and Rowe, 1977, 1978;
Crawford, 1985; Lewis, 1993, 1996).
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SUMMARY OF LAND OWNERSHIP AND EXISTING HABITAT
PROTECTION

Significant quantities of hyporheic habitat is certainly present on the Hoosier National
Forest, but unsampled. The primary way to ascertain the presence of subterranean fauna
is by placing Bou Rouche pumpwells for sampling (Popisil, 1992).

SUMMARY OF MANAGEMENT AND CONSERVATION
ACTIVITIES

No specific activities are currently being conducted concerning hyporheic communities.
RESEARCH AND MONITORING

A bioinventory of subterranean habitats of the Hoosier National Forest is being
conducted, although sampling hyporheic habitats is beyond the scope of that project
(Lewis, et al., 2002; and in progress).

REFERENCES

Angelier, E. 1962. Remarques su la repartition de la faune dans le mileu intertitiel
hyporheique. Zool. Ans., 168(7-10): 352-355.

Camacho, Anal. 1992. A classification of the aquatic and terrestrial subterranean
environment and their associated fauna. In, Camacho, A.l., editor. The natural
history of biospeleology. Monografias, Museo Nacional de Ciencias Naturales,
Madrid, pages 57-103.

Crawford, N.C. 1985. Hydrologic hazardsin karst terrane. U.S. Geological Survey
Open File Report 85-677, 2 pages.

Delamare-Deboutteville, C. 1960. Biologie des eaux souterraines littorales et
continentales. Hermann ed., Paris, 740 pages.

Harvey, S.J. and J. Skeleton. 1968. Hydrogeologic study of a waste-disposal problemin
akarst areaat Springfield, Missouri. U.S. Geological Survey Professional Paper
600-C: C217-C220.

Keith, JH. and T.L. Poulson. 1981. Broken-back syndromein Amblyopsis spelaea,
Donaldson-Twin Caves, Indiana. Cave Research Foundation 1979 Annual
Report, 45-48.

Conservation Assessment for Hyporheic Habitat and Associated Rare Animals Species



Lewis, dulian J. 1982. A diagnosis of the Hobbsi Group, with descriptions of Caecidotea
teresae, n. sp., and C. macropropoda Chase and Blar (Crustacea: |sopoda:
Asdllidae). Proceedings of the Biological Society of Washington, 95(2):338-346.

Lewis, Julian J. 1993. Life returns to Hidden River Cave: The rebirth of a destroyed
cave system. National Speleologica Society News, (June) 208-213.

Lewis, Julian J. 1996. The devastation and recovery of caves affected by industrialization.
Proceedings of the 1995 National Cave Management Symposium, October 25-28,
1995, Spring Mill State Park, Indiana: 214-227.

Lewis, Julian J., Ronnie Burns and Salisa Rafail. 2002. The subterranean fauna of the
Hoosier National Forest. Unpublished report, Hoosier National Forest, 115 pages.

Panno, S. V., I.G. Krapac, C.P. Weibel and J.D. Bade. 1996. Groundwater
contamination in karst terrain of southwestern Illinois. Illinois Environmental
Geology Series EG 151, Illinois State Geological Survey, 43 pages.

Panno, S.V., C.P. Weibdl, |.G. Krapac and E.C. Storment. 1997. Bacterid
contamination of groundwater from private septic systemsin lllinois' sinkhole
plain: regulatory considerations. Pages 443-447 In B.F. Beck and J.B.
Stephenson (eds.). The engineering geology and hydrology of karst terranes.
Proceedings of the sixth multidisciplinary conference on sinkholes and the
engineering and environmental impacts on karst. Spring, Missouri.

Panno., SV., W.R. Kelly, C.P. Weibel, I.G. Krapac, and S.L. Sargent. 1998. The effects
of land use on water quality and agrichemical loading in the Fogel pole Cave
groundwater basin, southwestern Illinois. Proceedings of the lllinois
Groundwater Consortium Eighth Annual Conference, Research on agriculture
chemicals in Illinois groundwater, 215-233.

Pennak, Robert W. 1950. Comparative ecology of the interstitial fauna of freshwater
and marine beaches. Annals of Biology, 27 (6): 449-480.

Popisil, P. 1992. Sampling methods for groundwater animals of unconsolidated
sediments. In, Camacho, A.1., editor. The natural history of biospeleology.
Monografias, Museo Nacional de Ciencias Naturales, Madrid, pages 107-134..

Quinlan, JF. and D.R. Rowe. 1977. Hydrology and water quality in the central
Kentucky karst. University of Kentucky Water Resources Research Institute,
Research Report 101, 93 pages.

Quinlan, JF. and D.R. Rowe. 1978. Hydrology and water quality in the central
Kentucky karst: Phasell, Part A. Preliminary summary of the hydrogeology of
the Mill Hole sub-basin of the Turnhole Spring groundwater basin. University of
Kentucky Water Resources Research Institute, Research Report 109, 42 pages.

Conservation Assessment for Hyporheic Habitat and Associated Rare Animals Species 7



Conservation Assessment for Hyporheic Habitat and Associated Rare Animals Species



